STAT3-targeting RNA interference inhibits pancreatic cancer angiogenesis in vitro and in vivo.
Signal transducers and activators of transcription 3 (STAT3) is a central cytoplasmic transcription factor that is activated by phosphorylation in response to extracellular signals and oncogenes. STAT3 regulates a number of pathways important in tumorigenesis including cell cycle progression, apoptosis, tumor angiogenesis, invasion and metastasis, and tumor cell evasion of the immune system. Our studies demonstrated that constitutively activated STAT3 plays an important role in the angiogenesis of pancreatic cancer. The objective of this study was to evaluate the potential use of RNA interference (RNAi) to knock down the STAT3 gene and the effect on angiogenesis of human pancreatic cancer cells in vitro and in vivo. We stably inhibited the expression of STAT3 and phosphorylated STAT3 (p-STAT3) using RNAi in the SW1990 pancreatic cancer cell line. Furthermore, RNAi for STAT3 inhibited STAT3-induced HUVEC cell migration and cell proliferation, and significantly suppressed the levels of secreted vascular endothelial growth factor (VEGF) and matrix metalloproteinases-2 (MMP-2) of SW1990 cells. In vivo experiments showed that RNAi for STAT3 significantly suppressed tumor growth and angiogenesis of SW1990 cells. Furthermore, silencing the STAT3 gene in SW1990 cells by RNAi also led to a decrease of VEGF and MMP-2 at the mRNA and protein levels. Collectively, these results demonstrate that the STAT3 signaling pathway plays an important role in the angiogenesis of pancreatic cancer and that knockdown of the STAT3 gene using the RNAi technique may be a novel therapeutic option for the treatment of pancreatic cancer.